The title molecule, C 20 H 23 NO 7 , the product of nucleophilic cleavage of the 3a,6-epoxy bridge in 1-oxo-2-phenyloctahydro-3a,6-epoxyisoindole-7-carboxylate, comprises a cisfused bicyclic system containing a 2-pyrrolidinone ring in an envelope conformation (with the C atom bearing the carboxylate substituent as the flap) and a cyclohexane ring in a chair conformation. The carboxylate substituent occupies the equatorial position, whereas the two acetyloxy substituents are in axial positions. The N atom has a trigonal-planar geometry, the sum of the bond angles being 359.3 (3) . The dihedral angle between the mean plane of the four planar atoms of the pyrrolidinone ring and the phenyl ring is 25.98 (6) . In the crystal, molecules are linked into zigzag chains along the c-axis direction by C-HÁ Á ÁO hydrogen bonds.
Related literature
For the synthesis of 3a,6-epoxyisoindoles by intramolecular Diels-Alder reactions of furan, see: Vogel et al. (1999) ; Zubkov et al. (2005) . For the synthesis of 2-phenyloctahydroisoindoles and their analogues, see: Balthaser et al. Table 1 Hydrogen-bond geometry (Å , ). 
Comment
3a,6-Epoxyisoindoles, which are very easy prepared by intramolecular Diels-Alder reaction of furan (IMDAF) (Vogel et al., 1999; Zubkov et al., 2005) , find a wide application for synthesis of various complicated natural-like molecules (Balthaser et al., 2011; Zubkov et al., 2011) . Most of these transformations proceed via electrophilic or nucleophilic opening of the epoxy bridge. As a rule, the first leads to aromatic compounds, whereas the latter gives rise to perhydroisoindoles with several (three or four) asymmetric centers in mild conditions (Zubkov et al., 2009 (Zubkov et al., , 2012 Claeys et al., 2010) . Stereochemistry of the nucleophilic process is hardly predictable, because it depends on mechanism of the reaction (S N 1 or S N 2).
This work clarifies a question concerning mechanism (S N 2) and stereochemistry of a nucleophilic cleavage of 3a,6-epoxy bridge in 1-oxo-2-phenyloctahydro-3a,6-epoxyisoindole-7-carboxylate (Fig. 1) . The structure of final productmethyl 5,7a-bis(acetyloxy)-3-oxo-2-phenyloctahydro-1H-isoindole-4-carboxylate, C 20 H 23 NO 7 , was established by X-ray diffraction study.
Molecule of the title compound comprises a cis-fused bicyclic system containing one five-membered (2-pyrrolidinone) and one six-membered (cyclohexane) rings (Fig. 2) . The five-membered ring has envelope conformation (the C7A carbon atom is out of the plane through the other atoms of the ring by 0.540 (2) Å), and the six-membered ring adopts chair conformation. The carboxylate substituent at the C4 carbon atom occupies the equatorial position, whereas the two acetyloxy substituents at the C5 and C7A carbon atoms are in the sterically unfavorable axial positions. Such disposition is explained by the direction of the nucleophilic cleavage of 3a,6-epoxy bridge in the initial 1-oxo-2-phenyloctahydro-3a,6-epoxyisoindole-7-carboxylate. The nitrogen N2 atom has a trigonal-planar geometry (sum of the bond angles is 359.3 (3)°). The dihedral angle between the planar part of the pyrrolidinone ring and phenyl ring plane is 25.98 (6)°.
The molecule of the title compound> possesses four asymmetric centers at the C3A, C4, C5 and C7A carbon atoms and can have potentially numerous diastereomers. The crystal of the title compound is racemic and consists of enantiomeric pairs with the following relative configuration of the centers: rac-3aR*,4S*,5R*,7aR*.
In the crystal, the molecules of the title compound are bound into the zigzag chains along the c axis by the intermolecular C-H···O hydrogen bonds ( Figure 3 , Table 1 ).
Experimental
BF 3 \ctdotEt 2 O (0.22 ml, 1.7 mmol) was added to a solution of the methyl 1-oxo-2-phenyloctahydro-3a,6-epoxyisoindole-7-carboxylate (0.2 g, 0.7 mmol) in acetic anhydride (5 ml) with stirring at room temperature during 24 h (monitoring by thin-layer chromatography). At the end of the reaction, the mixture was poured into water (50 ml), treated by aqueous sodium bicarbonate and extracted with chloroform (3 x 20 ml). The extract was dried over anhydrous magnesium sulfate. The residue was purified by crystallization from hexane -ethyl acetate to give product I (0.05 g, 0.13 mmol) as colourless solid. Yield 18%. The single-crystals of I were obtained by slow crystallization from a hexane - 
Refinement
The hydrogen atoms were placed in calculated positions with C-H = 0.95-1.00 Å and refined in the riding model with fixed isotropic displacement parameters [U iso (H) = 1.5U eq (C) for CH 3 -groups and U iso (H) = 1.2U eq (C) for the other groups]. 
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